Bisphosphonates are important inhibitors of bone resorption and widely used clinically to treat osteoporosis, metabolic bone diseases and other orthopaedic disorders . Inhibiting
osteoclasts via the mevalonate pathway is recognized as the primary mechanism of its inhibitory action. Recent evidence suggests that bisphosphonates may regulate essential signaling molecules involved in osteoclastogenesis such as RANKL (receptor activator of NF-kB ligand) which are synthesized by osteoblasts. In this report we have investigated into the neridronate-osteoblast interactions in modulating essential signaling molecule such as RANKL.
Bisphosphonates (BPs) are stable pyrophosphate analogs that have been successfully used to treat postmenopausal and glucocorticoidinduced osteoporosis, as well as Paget's disease of bone, metastatic and osteolytic bone disease, and hypercalcemia of malignancy. 1 Bisphosphonates are analogues of endogenous pyrophosphates in which a carbon atom replaces the central atom of oxygen. As described by Font et al., 2 while the central ring is essential for binding hydroxyapatite, the lateral chains (R1 and R2) are variable and can either 60 contain a terminal amino chain or a cyclic nitrogen chain. Of the two side-chains, it is understood that the R1 side-chain is usually a hydroxyl group that enhances the affinity of the compound to bone. 3, 4 The potency of the compound as an anti-resorptive is determined by the variations in the structure and conformation of the R2 side-chain. 5 Based on these side-chains, bisphosphonates can be divided into two main groups: nitrogencontaining/amino bisphosphonates (N-BPs) (Alendronate, Risedronate, Pamidronate, Zoledronate, Neridronate, Ibandronate) and non-nitrogen containing bisphosphonates (Etidronate, Tiludronate). There is good evidence that the inhibition of bone resorption in patients receiving BPs is caused by the inhibition of osteoclast (OC) precursor proliferation, differentiation, 6, 7 and the induction of apoptosis in mature OCs. 7 Significant strides have been made in understanding the mechanism of action of bisphosphonates. Inhibiting osteoclasts via the mevalonate pathway is recognized as the primary mechanism of its inhibitory action. 7 Recent evidence suggests that bisphosphonates may not only reduce osteoclast maturation and function directly but also act indirectly by activating osteoblast-stromal cells to synthesize mediators that interfere with osteoclastogenesis. 8, 9 Bisphosphonates also regulate essential signaling molecules involved in osteoclastogenesis such as osteoclast situlating factors. 10 The development of OCs is controlled by osteoclastogenic factors synthesized by osteoblasts (OBs), including RANKL and osteoprotegerin (OPG). RANKL (also known as TRANCE/OPGL/ODF) plays a pivotal role in osteoclastogenesis by providing an essential signal to OC progenitors through the membrane-anchored receptor RANK. 11 Signal transduction through RANK leads to OC differentiation and functional activation. This signaling pathway can be disrupted by a naturally occurring decoy receptor for RANKL, termed osteoprotegerin (OPG), which blocks the interaction between RANKL and RANK. 11, 12 Bone marrow OB/stromal cells secrete both RANKL and OPG, and OC formation is determined principally by the relative ratio of RANKL to OPG in the bone marrow (BM) microenvironment. Recent evidence suggests that some bisphosphonates also regulate essential signaling molecules involved in osteoclastogenesis such as RANKL (receptor activator of NF-kB ligand) which are synthesized by osteoblasts, and bisphosphonates also modulate OPG (Osteoprotegerin), a decoy receptor absorbing RANKL and preventing RANK activation. 13 With this aim we have investigated the effect of neridronate on primary human osteoblast cell line producing RANKL. To analyze the effects of neridronate on human osteoblasts cells, osteoblasts were plated in each well of 6-well plates with 2 mL of α-MEM supplemented with 10% FBS, 1% penicillin/streptomycin and 1% L-glutamine, incubated at 37°C and equilibrated in 5% CO 2 in air. 13 After 24h incubation, fresh media was supplemented with 10 mM β-glycerophosphate, 0.1 mM ascorbic acid, and 10-5 M of neridronate or controls ([10-8 M] Vitamin D3). 13 Cells were cultured for an additional 2, 4 and 7 days after administration. In control untreated osteoblasts, RANKL protein level peaked at 4 day, phenomenon that is attributed to osteoblast differentiation while compared to the treated cells, at all time periods, neridronate resulted in a down-regulation of RANKL expression (Figure1 a,b) . The decrease of RANKL expression ( Figure 2) is also evidenced by immunohistochemistry in situ. 14 Figure 2a untreated osteoblast cells revealed a high level of RANKl cytoplasmatic expression while treated cells presented a downregulation of protein expression ( Figure  2b) . The decrease of transmembrane RANKL expression ( Figure 2b ) evidenced by immunohistochemistry unaccompanied by a commensurate loss in total RANKL protein (Figure 1b) , suggested that nitrogen-containing bisphosphonates may mediate their effects posttrascriptionally. Our results should be consid- ered in the context of several previous studies, which have reported contrasting and sometimes opposite role of bisphophonates during the osteoclastogenesis process. Recent evidence suggests that bisphosphonates may not only reduce osteoclast maturation and function directly but also act indirectly by activating osteoblast-stromal cells to synthesize mediators that interfere with osteoclastogenesis [10] [11] [12] decreasing RANKLm-RNA expression in a rat osteoblast cell line. On the contrary and Kim and coworkers 16 have presented data that do not agree with our findings. These groups reported that bisphosphonates do not impact RANKL and OPG gene expression. 15 The discrepancy in their data may be due to different cell line used infact, Kim et al. used mouse osteoblast-like cells not primary human cells. 15 In conclusion aur findings demostrated hat neridronate could impact the expression of RANKl postrascriptionally. The results from this preliminary study lead support the suggestion that the inhibitory effects of neridronic on the inhibition of the RANKL rather than to modulation of its expression. 
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